We present 51 heat flow measurements and two geophysical profiles across the West Philippine and Parece Vela basins. We show that both region6 have a variable heat flow but that the scatter decreases markedly if we accept as reliable only measurements in areas of uniform sediment drape. Extending this argument to the deep ocean floor shows that the heat flow in these two marginal basins is not necessarily higher than that for deep ocean floor of the same age. On the other hand, the mean depth of both basins is greater and the oceanic crust thinner than the depth and crust of ocean floor of the same age. In the absence of a significant free air gravity anomaly over both basins, we suggest that the thinner crust may account for most of the increase in depth of the two basins. However, more refraction studies are needed to substantiate this difference before this explanation can be unreservedly accepted.
INTRODUCTION
In the marginal basins of the western Pacific (Figure 1 ) there appears to be a simple relationship between increasing depth, decreasing heat flow, and increasing age [Karig, 1971] . This relationship is similar to that shown by the midocean ridges, although the heat flow in the younger marginal basins appears to be higher than that for oceanic crust of the same age [Sclater, 1972] . Apart from this difference in heat flow, the general similarity in the dredged rocks and other geological and geophysical parameters has led many to suggest that the intrusion process behind island arcs is similar to that now occurring at the crest of midocean ridges.
The Apart from greater size and depth, the general structure of the Parece Vela Basin is similar to that of the Mariana Basin. significantly higher than that in normal oceanic crust of the same age. However, both marginal basins differ in two important features from oceanic crust of the same age. The basins are deeper and have a thinner oceanic crust. We suggest that these two features may be related.
HEAT FLOW MEASUREMENTS
In June and July 1971 we obtained 39 heat flow measurements in the marginal basins of the lndonesian region and across the Philippine Sea from the R/V Melville on leg 13 of expedition Antipo.de of the Scripps Institution of Oceanography. Twelve further measurements in this area were added during July 1973 from the R/V Thomas Washington during leg 7 of Scripps Institution of Oceanography expedition Tasaday.
We measured all the temperatures with a 2.5-m-long Bullard probe [Corry et al., 1968] . On the first expedition we determined the thermal conductivities by two methods. In the first method we measured the conductivity of sediment recovered • Here f indicates full penetration. by deep-sea cores, using the needle probe technique described by yon Herzen and Maxwell [1959] . In the second we determined the in situ conductivity while the Bullard probe was on the bottom during the temperature gradient measurement, utilizing the technique of Corry et al. [1968] . For the Tasaday stations in the Philippine Sea we assumed a value of 1.90 X 10 -2 cal/øC cm s, the mean value of the conductivities measured in the south Philippine Sea. For all the stations the heat flow was taken as the product of the temperature gradient and the conductivity. However, if regions can be found with a uniform sediment drape of thickness greater than 100 m and an extent that is wider than that of probable hydrothermal convection cells (5-10 km), then heat flow measurements of surprisingly low scatter should be observed. If, in these areas, the effects of slumping and bottom water temperature variations can be shown to be small, then these heat flow values may be a true measure of the flow of depth beneath the oceanic crust.
COMPARISON OF HEAT FLOW AND DEPTH MEASUREMENTS
We compared the reliable heat flow average over the southern section of the West Philippine Basin and the eastern Parece Vela Basin with that over areas of the Pacific of the same age ( Figure 5 ). Though both areas have higher heat flows than the North Pacific, the difference cannot be considered significant. To investigate the tectonic similarities of the basins in the estimates for normal oceanic crust. We have calculated (Table  Philippine Sea Before this explanation of the excess depths in the marginal basins can be unreservedly accepted, it is necessary to point out that there are problems with this mechanism. First, the seismic data coverage in both basins is poor, and more reversed lines are needed to substantiate the evidence of a thinner crust. As a consequence, the data have a high scatter, and high heat flow and a depth close to 4600 m [Sclater, 1972] . the differences between the means for the basins and those for Though this mechanism can be invoked to account for the heat oceanic crust of the same age are only marginally significant. flow and elevation in the Parece Vela Basin, it cannot also Second, there is no evidence from dredged rocks to indicate work for the West Philippine Basin. In this case the depths are so deep that the residual elevation anomaly (actual depth minus predicted depth for crust of the same age) cannot be caused by thinning the plate. Any decrease in thickness of the lithosphere in equilibrium crust will increase the elevation, not decrease it [Sclater, 1972] . Thus some other explanation must be found for the deeper than normal depths in these two basins. Karig [1971] pointed out that there was some evidence that the oceanic crust in the marginal basins of the Philippine Sea was thinner than that under the deep oceans and that this difference could account for the greater than normal depths [Karig, 1974] . We also observe that the mean free air gravity anomaly over both basins is less than +10 mGal (Figure 3b) . Thus it appears that the basins are compensated and that pine Basin has clearly identifiable magnetic anomalies showing a spreading rate during extension of 6-cm/yr half rate. Only one other marginal basin, the Scotia spreading center [Barker, 1972] , shows more easily identified magnetic lineations, and it has a half rate of 3 cm/yr. With present information it is clear that the West Philippine Basin is different from the other marginal basins in the western Pacific. However, it also has two significant differences from deep ocean floor of the same age. Hence it is not possible at the present moment to determine the environment in which this basin was formed.
In this view it is important to realize that explanations other than crustal variations exist to explain residual depth anomalies. It is possible that in such an area behind one downgoing slab and near another, complex dynamic forces could be acting to decrease the observed depth. A similar mechanism invoking dynamic forces in the upper mantle has already been advanced by to explain the observed correlation between free air gravity ,anomalies and residual elevation anomalies in the North Atlantic. One of the disturbing features of accepting the thinner oceanic crust to explain the deeper depths in the marginal basins is that it adds another hypothesis to be considered when the worldwide correlation of residual depth and free air gravity anomalies is interpreted.
